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There is limited data on knee alignment in the general population.
The aim of this study was therefore to describe knee alignment
in a normal male population.
Methods: The study population was taken from the MRC Hert-
fordshire Cohort Study, which has been shown to be representive
of the population of England and Wales. 439 men aged between
59-69 years had weight-bearing, anteroposterior radiographs of
both knees performed at their baseline visit.
Knee alignment was measured from these radiographs using the
anatomic axis, as previously validated, using medial knee joint
angle as measured from the femoral and tibial anatomical axes,
i.e. values > 180° represent a valgus alignment. Angles were
measured with a goniometer, and recorded to 0.5°.
Additional subject data recorded included height, weight and ra-
diographic severity of osteoarthritis according to Kellgren and
Lawrence (K&L) grade. Knee pain symptoms according to
WOMAC score and pain experienced on most days in the pre-
vious month were collected after 5 years of follow up in 366
patients. Differences in alignment between radiographic grades
of knee OA were compared using ANOVA.
Results: The study included 439 men aged between 59-69 years
with a mean (SD) age of 64.2 (2.5) years, and mean body mass
index of 26.8 (3.5) kg/m2.
Mean knee alignment was measured at 181.1° (3.4) on the right,
and 181.4° (3.4) on the left. 35.2% of the subjects questioned
reported knee pain, as graded mild to severe, when walking on
the ﬂat and 29.0% reported pain in either knee on most days of
the previous month. The mean WOMAC pain score when walking
on the ﬂat was 1.5 (0.78). Radiographic tibiofemoral osteoarthritis
(K & L grade ≥2) was seen in 13.2% on the right, and in 12.5%
on the left. Patellofemoral osteoarthritis was recorded in 28.5%
on the right, and in 23.5% on the left.
No association was found between knee alignment and patient’s
weight, height or age. Statistically signiﬁcant associations were
seen between knee alignment and pain experienced in either
knee when walking on the ﬂat (see table). Knee alignment was
also found to be associated with pain reported on most days of
the previous month. On the right, mean knee angle in those with-
out pain was 181.4° (3.2) compared with 180.6° (3.9) in those
with pain (p=0.05); on the left, mean knee angle was 181.9° (3.1)
in patients with no pain and 180.3° (4.1) in patients with pain (p<
0.01).
Knee angle was also found to decrease with increasing
tibiofemoral osteoarthritis according the K & L grade. On the
right, mean knee angle in those with no tibiofemoral osteoarthri-
tis was 181.5° (2.9) compared with 177.2° (6.8) in those with
osteoarthritis of K & L grade 3 (p<0.001). Similar results were
seen on the left (p<0.001). The association with patellofemoral
osteoarthritis was of a smaller magnitude but still statistically sig-
niﬁcant on the right: grade 2 = 180.5° (3.6) vs grade 0 = 181.5°
(2.8) with p=0.04. Changes were similar but not statistically sig-
niﬁcant on the left (p = 0.10).
Conclusions: These results describe the anatomic knee align-
ment in the normal male population, which demonstrate a mild
valgus alignment. The angle was shown to become more varus
as the severity of radiographic tibiofemoral osteoarthritis in-
Abstract 274 – Table 1. Relationship between baseline 25(OH) D and worsening MRI feature grade by subregion
OR for worsening by subregion Bone marrow lesion Cartilage Osteophyte Subchondral Cyst
25(OH) D OR OR OR OR
Per SD 1.28 (1.00-1.64) 1.31 (1.01-1.70) 1.10 (0.80-1.51) 1.42 (0.87-2.31)
Per Quartile No (%) OR No (%)1 OR No (%) OR No (%) OR
Low (12.5-42nmol/L) 34 (6.5%) REF 49 (9.4%) REF 33 (6.4%) REF 8 (1.5%) REF
2nd (45 -52 nmol/L) 16 (4.4%) 0.42 (0.20-0.93) 16 (4.4%) 0.61 (0.31-1.20) 16 (4.4%) 0.44 (0.20-0.99) 6 (1.6%) 1.11 (0.28-4.38)
3rd (55 -67 nmol/L) 25 (5.5%) 0.74 (0.37-1.45) 44 (9.8%) 1.29 (0.63-2.67) 29 (6.4%) 0.66 (0.33-1.32) 10 (2.2%) 1.89 (0.43-8.34)
Hi (70-115 nmol/L) 41 (9.7%) 1.16 (0.63-2.16) 55 (12.9%) 1.43 (0.72-2.83) 41 (9.7%) 0.91 (0.46-1.78) 8 (1.9%) 1.42 (0.31-6.54)
OR adjusted for age, gender, race, baseline BMI and reported outdoor activites.
1Number and % of subregions with worsening MRI feature grade per quartile of 25(OH) vitamin D.
Results - Knee Alignment according to K & L Grade and Pain Scores
Pain walking on the ﬂat Mean angle No.: right Mean angle No.: left
± SD (°): right ± SD (°): left
None 181.4±3.2 237 181.8±3.3 237
Mild 181.0±3.7 85 181.1±3.6 85
Moderate 179.6±3.7 33 180.1±3.1 33
Severe 179.9±4.4 11 180.8±5.5 11
Tibiofemoral K & L grade
0 181.5±2.9 292 181.7±3.0 301
1 180.8±3.2 89 181.7±3.1 83
2 180.3±4.6 42 180.4±3.7 37
3 177.2±6.8 15 176.8±6.8 18
creases. Similar trends, but of a smaller magnitude, were seen
for symptoms of knee pain and for radiographic changes of
osteoarthritis in the patellofemoral joint.
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Purpose: Vitamin D insufﬁciency has been implicated as a pos-
sible risk factor for knee OA progression through its systemic
and local effects on bone and cartilage. However, studies of
vitamin D levels and radiographic changes have been incon-
sistent. MRI has a greater sensitivity than x-ray to detect the
structural changes of early OA. Hence, we examined whether
baseline 25(OH) vitamin D (25OHD) concentrations predict wors-
ening in MRI features of OA as measured medial tibial femoral
joint (MTFJ), the most frequently involved TF compartment, in a
community-based cohort.
Methods: Subjects were participants in MOST, an observational
study of persons with or at high risk of knee OA recruited at the
University of Iowa and the University of Alabama, Birmingham.
At baseline and 30 months subjects were asked about frequent
knee symptoms (FKS), had weight-bearing PA (ﬁxed ﬂexion) and
underwent axial and sagittal proton density FSE fat suppressed
and coronal STIR MRI (1.0 T OrthOne™ extremity scanner).
MRIs were graded, using WORMS, in 5 subregions within the
MTFJ for the following 4 features: cartilage (0/1-6), osteophytes
(0-7), bone marrow lesions (BML) (0-3) and subchondral cysts
(0-3). We analyzed MFTJ worsening in all knees that had grade
>0 for at least one feature within this compartment and excluded
subregions already at the maximum grade at baseline.Worsening
of a feature in a subregion was deﬁned as an increase by at
least one grade of the feature and includes both initial onset and
progression of existing lesions.
At the baseline clinic visit, non-fasting bloods were drawn and
measured for 25OHD (125 RIA kit, Diasorin, Stilwater, MN),
Vitamin D was analysed per SD and separately by quartiles.
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We used logistic GEE regression to calculate the OR (95% CI)
for worsening of a feature grade within a subregion of the MTFJ
per SD and by quartile of vitamin D level. Models were adjusted
for age, gender, race, BMI, baseline MRI severity and reported
outdoor walking. As a sensitivity analysis, we further adjusted
for season at the time of baseline visit and excluded those who
reported vitamin D supplementation use.
Results: 353 knees with paired MRI readings in 328 participants
with baseline 25OHD measurements were included. 69% were
women, 88% were Caucasian. Subjects had a mean age of 63.1
(SD 8.2) years and a BMI of 29.9 (SD 5.1). At baseline, 31% of
the knees were x-ray K/L grade =0, 36% grade=1, 14% grade=2
and 19% grade 3/4. Worsening in one or subregions was seen
for cartilage damage in 24% of MTFJs, for BMLs in 24%, for
osteophytes in 20% and for cysts in 8%.
In the analysis that examined vitamin D as a continuous variable,
higher concentrations of baseline 25OHD were associated with
an increased risk of worsening of BML (p=0.03) and cartilage
(p=0.03) scores but not osteophytes (p=0.30) or subchondral
cysts (p=0.11) (Table 1). This association of vitamin D status
with both BML and cartilage worsening remained signiﬁcant after
adjusting for covariates and also as part of our sensitivity analy-
sis, after adjusting for season or excluding those with vitamin D
supplement use (data not shown). Analysis by quartile of vitamin
D level showed a non-signiﬁcant trend for increased worsening
of BML, cartilage and osteophyte scores in the highest quartile
compared to the lowest quartile.
Conclusions: In this observational study of persons at risk for
incident or progressive knee OA, we found no evidence that low
serum concentrations of 25OHD are associated with increased
structural progression of OA in the medial tibial femoral joint as
measured by MRI.
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Purpose: There are few data available regarding racial dif-
ferences in the frequency of radiographic lumbosacral spine
osteoarthritis (spine rOA) and low back pain (LBP) in African
American (AA) and White women and men.
Methods: We conducted a cross-sectional analysis using data
from The Johnston County Osteoarthritis Project, which includes
non-institutionalized adults, aged 45 years or older. Spine rOA
was deﬁned as an osteophyte grade ≥ 1 (above or below the
disc space) and disc space narrowing at the same vertebral level
on lateral lumbosacral spine radiographs. LBP was deﬁned as a
positive response to the question “On MOST days, do you have
pain, aching, or stiffness in your LOWER BACK?” Descriptive
statistics and logistic regression models were used to assess
associations between race and back variables, and interactions
between race and gender were evaluated. Models were adjusted
for age, gender, and body mass index (BMI); LBP models were
additionally adjusted for the presence of spine rOA.
Results: The mean (SD) age and BMI of the sample (n=893)
were 62 (10) years and 31 (6) kg/m2, respectively, with 63%
women and 40% AA participants. Fifty percent of the population
had spine rOA (46% of AA participants and 53% of Whites
[p=0.05]). After adjustment, no signiﬁcant differences were seen
in the odds of spine rOA between AA and White participants
(adjusted Odds Ratio [aOR] = 0.9, 95% CI = 0.6, 1.2). Fifty-
one percent of participants reported LBP, with no signiﬁcant
difference by race before or after adjustment (aOR = 0.9, 95%
CI = 0.7, 1.2). No signiﬁcant race by gender interactions were
identiﬁed.
Conclusions: There are no prior published studies comparing
the frequency of spine rOA in AA and White individuals. In
the current study, both women and men, AAs and Whites were
equally likely to have spine rOA and to report LBP. Future studies
should examine racial differences in the severity of spine rOA
and LBP and in the relationships between risk factors and these
spine outcomes.
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Purpose: We recently reported racial differences in joint-speciﬁc
hand symptoms, but there are few data available regarding racial
differences in the frequency of joint group-speciﬁc radiographic
hand osteoarthritis (OA) in African American (AA) and White
women and men.
Methods: We conducted a cross-sectional analysis using data
from The Johnston County Osteoarthritis Project, which includes
non-institutionalized adults, aged 45 years or older. Radiographic
hand OA was deﬁned for each speciﬁc hand joint group (distal
interphalangeal [DIP], proximal interphalangeal [PIP], metacar-
pophalangeal [MCP], and ﬁrst carpometacarpal [CMC1]) as a
Kellgren-Lawrence grade ≥ 2 in at least 1 joint in that joint group.
We also examined OA in any hand joint group. Hand pain was
deﬁned as a positive response to the question “On MOST days,
do you have pain, aching, or stiffness in your HANDS?” De-
scriptive statistics and logistic regression models were used to
assess associations between race, gender, and hand variables.
Race by gender interactions were evaluated at the p = 0.1 level
of signiﬁcance. Models were adjusted for age, gender and body
mass index (BMI); pain models were additionally adjusted for OA
in any hand joint group.
Results: The mean (SD) age and BMI of the sample (n=1,704)
were 63 (11) years and 31 (7) kg/m2, respectively, with 67%
women and 32% AA participants. Fifty-four percent had at least
one hand joint group with OA. In unadjusted analyses, AAs had
signiﬁcantly lower frequencies of DIP, PIP, and CMC1 OA com-
pared to White participants (p<0.001 for all), while MCP OA
did not differ by race (p=0.13). After adjustment, AA participants
were 50-60% less likely to have DIP, PIP, or CMC1 OA, com-
pared to Whites, but there was no racial difference in MCP OA;
frequencies and adjusted odds ratios (aOR) are shown in the
Table. No race by gender interactions were identiﬁed.
Table. Frequencies and Adjusted Odds Ratios for Joint Group-Speciﬁc Radio-
graphic Hand OA, by Race
Radiographic Hand OA AA, n (%) White, n (%) Adjusted OR (95% CI)*
DIP 152 (29) 623 (54) 0.4 (0.3, 0.5)
PIP 85 (16) 404 (35) 0.4 (0.3, 0.6)
MCP 49 (9) 135 (12) 1.2 (0.8, 1.8)
CMC1 65 (12) 306 (26) 0.5 (0.3, 0.7)
*Adjusted for age, gender, and BMI.
Forty-six percent of the sample reported hand pain (44% of
